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KOHDbIOTMPOBAHHASA NIUHONEBAA KUCJIOTA U EE BIUAHUE HA YBEJIUMEHUE
CKOPOCTU CHUXEHWA BECA N YIIYHLLEHUE AHTPOMOMETPUYECKUX

NOKA3ATENEN Y MOJIOAbIX MYXKYUH C U3BbITOYHOU MACCOIM TENA
HA NPOTAXEHNUN KOMMNNEKCHON MPOrPAMMbI MO CHUXXEHUIO BECA
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NCXOAHAA UHOOPMALMA: C yBenuueHnem pacnpoCcTpaHEHHOCTM OXMpeHUusa B Mpake Bo3pacTaeT NpUBEPKEHHOCTb
K GpU3MyecKo akTVBHOCTY Cpeaii MOSTOAbIX Jitofei. B To e BpeMs yBenMyeHne KonnyecTBa npeasiaraemblx nuiieBbix oba-
BOK CMOCODHCTBYET ynyuLieHnto Gpr3nyeckorn Gopmbl 1 NO3BOSISET U36aBUTHCA OT JIMILHETO BeCa. KOHbIOrMPOBaHHasA NMHoNe-
Bas kucnoTa (CLA - conjugated linoleic acid) yacto ncnonb3syetca ansa Takon uenw.

LIENb: Tekyliee nccnegoBaHue 66110 NpeaHa3HayYeHo B Lenax anpobrpoBaHma JeACTBUA KOHbIOTMPOBaHHON NIHONEBOW
KUCNOTbI 1 ee CNOCOOHOCTM AENCTBUTENIbHO YCKOPATb CHUKEHME Beca B COUYETaHUN C AUETON U YMepeHHbIMU Gpr3nyecku-
MU YNpa)KHEHUAMU, a TaKXe ncciiefoBaHNe UX coyeTaHHOro 3dpdeKTa B OTHOLIEHUM aTPOMNOMETPUYECKMX NoKasaTenen
Npu OXNPEHNN.

OBbBEKTbI U METOADbI: 60 Monofbix My>KunH AOOPOBOJbLEB OblfN BKIIOYEHBI B UCCIIeAOBaHME, KOTOPOE Npeanosarano
NCMNONb30BaHNE AMETbl C MOHVXKEHHbIM COAEePXaHNEM YrNEBOAOB M XNPOB, @ TaKXKe KOMMIEKC BbICOKOMHTEHCUBHbBIX yMe-
peHHbIX GU3NYECKMX yNPaKHEHU ¢ BpeMeHHbIM nHTepBanom (HIIT - high intensity interval exercise). 40 13 HUx nonyyanu
KOHDBIOTMPOBaHHYI0 IMHONEBYIO KMcnoTy (1000 mr/geHb) B TeueHue 8 Hefgenb, B TO Bpems Kak ocTaBlumnecsa 20 y4acTHUKOB
COCTaBWIIN KOHTPONbHYIO rpynny. MiHaekc maccol Tena (body mass index — BMI), oTHOLLEHME OKPYXHOCTY Tannn K OKPY>KHO-
cTn 6egep (waist/hip ratio — WHR), carnTtanbHbIn abfoMuHanbHbIl ArameTp (sagittal abdominal diameter — SAD), npoueHT
cofilepaHus xupa B opraHmnsme (body adiposity index — BAI) 6binn 3apernctpupoBaHbl B Havase, nocine 4 1 8 Hefenb uc-
cnefoBaHMA.

PE3YJIbTATbI: [pynna yyacTHMKOB, KOTopas ynoTpebnsana KOHbIOrMpPoBaHHYIO IMHOMEBYIO KMCIOTY, MOKa3asna CyLecTBEHHO
6onbluee CHUKEHWe BCeX MOKa3aTenemn B KOHLE UCCNefoBaHUA. B KOHTPONbHOW rpynne CHMXeHue nokasatenen Obino 3Ha-
ynTeNbHbIM, HO Takue nokasaTtenu Kak BMI n SAD okasanucb MeHee CHUXEHHbIMK, YeM B OCHOBHOW rpynne, ogHako WHR
n BAl octaBanucb aHanornyHbiMu. MNpoLeHT n3MeHeHUN oTanyanca mexay 1-om 1 2-o YacTAMN NCCNefoBaHNA, TaKkxe no-
Ka3aHbl CTaTUCTUYECKME Pa3NNumnA Mexay ABYMA rpynnamm v 4na pasnnyHbIX NokasaTeneli. Hanbonee BaXHbIM ABUIIOCDH TO,
uto SAD CHM3UNCA 3HaUUTENBHO BbICTPEe 3a BpeMs NepBbIX 4-X Hefienb UCCNIeA0BaHNSA, YKa3blBasA Ha NPerMyLLecTBEHHOe
yMeHbLUeHWe BuUcLepanbHoro xupa. Hanpotrs, WHR cHu3unca 3a Bpema 2-01 MONIOBWHbBI 13y4YeHUs, 60sbLue 3a CUET CHUXKe-
HUA abJOMMHANIbHOTO XXMPOBOTo AENO.

OBCYMXAEHUE: He3aBncrmo oT mexaHm3ama genctemam CLA, yckopeHve efCTBUA B CHYXKEHUN BeCa MPOUCXOAMUT TOSTIbKO
B KOMOMHALMM C ANETON U GU3NYECKON aKTUBHOCTbI. ITO TakKe COOTBETCTBYET NperMyLLeCTBEHHO eCTECTBEHHOMY CHUKe-
Huo 6onee MeTaboNMUeCcKn akTMBHOIO BUCLEPASIbHOTO XKUpa A0 Nepexoda K CHUXKEHWUI0 MOAKOXHOIO Xupa. fAsnaeTca nu
JaHHaA nuueBasn fobaBKa 3dPeKTUBHOM NN HeT, TpebyeT AaNbHeNLero nlyyeHus.

KJTKOYEBDIE CJTOBA: nz6bitouHas mMacca Tena, OXXMpeHne, KOHbIOrMpOBaHHAA IMHOMEBAsA KUC/I0TA, MHAEKC MAcChl TeNa, COOTHOLEHNE
OKPYKHOCTW TajiMm K OKPY>KHOCTU 6efep, CaruTTasibHbi aGAOMUHAMIbHBIN AYAaMETP, MPOLEHT COAEPXKAHNA X1pa B OpraHnu3me, BucUe-
PanbHbIN XNP, MOAKOXKHbIN XUP.

CONJUGATED LINOLEIC ACID ACCELERATES WEIGHT LOSS AND IMPROVES
ANTHROPOMETRIC MEASURES IN OVERWEIGHT YOUNG ADULT MALES DURING WEIGHT LOSS
PROGRAM
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Al-Mustansiriya University, Baghdad, Iraq

BACKGROUND: With the increasing prevalence of obesity in Irag, an increasing trend towards better physical fitness has
emerged among young adults. At the same time, an increasing number of dietary supplements is offered to improve fitness
and shed the extra weight. Conjugated linoleic acid (CLA) is commonly used for such purpose.

AIM: The current study was designed to test if CLA can actually accelerate weight loss when combined with dieting and
moderate exercise and to examine its effect on anthropometric measures of obesity.
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SUBJECTS & METHODS: Sixty young males enrolled willingly in the study and were put on a low-carbohydrate low-fat diet
and moderate high intensity interval exercise (HIIT) program. Forty of them were given CLA (1000 mg/day) for 8 weeks while
the remaining twenty served as control group. Body mass index (BMI), waist/hip ratio (WHR), sagittal abdominal diameter
(SAD) and body adiposity index (BAI) were recorded as baseline and again after 4 and 8 weeks.

RESULTS: The CLA-treated group showed significantly greater reduction in all four measures by the end of the study. The
control group had significant but less decrease in BMI & SAD but not in WHR or BAI. The percent change difference between
the first and second four weeks of the study also showed statistical difference among the two groups and for different mea-
sures. The most significant finding was that SAD dropped more rapidly during the first 4 weeks of the study indicating a pref-
erential loss of visceral fat. Oppositely, WHR dropped during the second half of the study indicating loss of more abdominal
fat stores.

DISCUSSION: Regardless of the mode of action of CLA, its accelerative effect in weight loss is augmented by the combina-
tion with dieting and physical activity. It also corresponds to the natural body preference to losing the more metabolically
active visceral fat prior to switching to the loss of subcutaneous fat. Whether or not this effect is sustainable requires further
study.

KEYWORDS: Overweight, obesity, conjugated linoleic acid, body mass index, waist/hip ratio, sagittal abdominal diameter, body adiposity

index, visceral fat, subcutaneous fat

INTRODUCTION

The 2014 adult prevalence rate of obesity (body
mass index (BMI) = 30) in Iraq was 21.2% and the figures
of overweight adults (BMI > 25) was estimated to be
higher than 50% [1]. However, during the past few years,
there has been an increasing turnout among teenage
and young lragi males towards better physical fitness,
which entailed a surge in the number of gyms and clubs
dedicated to such purpose. Many of these gyms also
provide a variety of dietary supplements that allegedly
boost metabolism, accelerate weight loss and improve
muscle mass building. One of the commonly used of
such supplements is conjugated linoleic acid (CLA).
CLA covers a group of positional and geometric (cis or
trans) isomers of the fatty acid called linoleic acid with
a conjugated double bond [2]. Several mechanisms of
action of CLA have been proposed by different studies
including suppression of energy intake, lipogenesis
and adipogenesis as well as enhancement of energy
expenditure and preadipocyte apoptosis [3].While many
studies showed favorable body compositional effects of
CLA in different animal species, other studies suggested
only a modest beneficial effects in humans [4]. Different
dosing systems, isomer types and animal models
compared to the few available human studies may be
responsible for the discrepancies seen in CLA studies [5].

AIM

The current study was designed to determine the
effect of CLA supplementation on anthropometric
measures in young overweight Iragi males undergoing
a weight loss program of diet and moderate physical
exercise.

SUBJECTS & METHODS

Settings

The study was carried out at two Gyms at Al-Karkh
District (Baghdad, Iraq) over the period of 8 weeks
(September 2016- October 2016).

Ethical issues

All participants were over 21 years old and were
thoroughly informed of the study design and its
purpose and signed an informed-consent form. Body
measurements were recorded professionally in respected
privacy. Subjects’ confidentiality was not compromised
at any time.

Definition of cases enrolled in the study, inclusion and
exclusion criteria: The study included 60 male adults who
were overweight (BMI= 25-29.9) and who enrolled in the
aforementioned gyms for the purpose of losing weight.
None of the subjects was on any drug that interfered with
metabolism and had no endocrine or chronic illness that
affects physical activity or body metabolism. All subjects
agreed to the study program of dieting and physical
exercise.

Sampling & Randomization

Sixty young males (24.7+£1.78 years) were enrolled in
the study. Subjects were selected randomly every other
day over a period of two weeks, after their consent and
willingness to participate.

Primary and secondary outcomes

The primary outcome was to determine whether or
not CLA with moderate exercise & dieting can accelerate
weight loss in comparison to dieting & moderate physical
exercise alone. The secondary outcome was to study the
changes in visceral and subcutaneous body fat depots
over time using different anthropometric measures of
obesity.

Caloric calculations

Individual basal metabolic rate was calculated using
Mifflin-St.Jeor equation [6]:

BMR = (10 x weight in kg) + (6.25 X height in cm) - (5 X
agein years) + 5

Since subjects were put on moderate physical
exercise (moderate to high intensity cardio exercise, 3-5
days/week) the daily caloric requirement was multiplied
by a factor of 1.55 (Daily caloric requirement= BMR x
1.55) [7]. This put the participant’s caloric requirements
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at 2838.1+98.06 SD (Kcal/day). The requirement was
adjusted after 4 weeks to accommodate the change in
body weight.

Diet

All subjects were put on a modified low carbohydrate-
low fat diet individualized to give 500 Kcal less than
the daily requirements [8]. The diet consisted of 30%
carbohydrates, 25% fats (<7% saturated fats), 35%
proteins, 10% fresh fruits & vegetables. Participants were
given a list of foods to avoid (e.g. sweets, butter, cheese,
fast food), foods to consume regularly (e.g. fresh greens,
fruits, whole grains, lean meat) and were instructed to
consume 5-6 small meals/day.

Exercise

Subjects were taught to perform high intensity
interval training (HIIT) 3-5 days a week using a treadmill
[8]. The HIIT lasted 25 minutes and consisted of 5 cycles.
Each cycle (5 minutes) consisted of 3 minutes of brisk
walking (5-6 km/hr) followed by 2 minutes of inclined
jogging (9.5 km/hr). The routine was preceded by a
3-minute worm-up period and followed by a 3-minute
cool-down period to prevent muscle spasms.

Study groups & anthropometric measurements

Test subjects were divided into two groups. The first
group (N=40) were given a single daily dose of 1000
mg of CLA (Nutrex Research Inc., USA) for 8 weeks. The
CLA isomer used was of the 10-trans, 12-cis variety. The
second group (N=20) were kept only on diet & exercise
for 8 weeks.

All anthropometric measurements and calculations
were recorded just before the study began (initial
record), at the end of week 4 and at the end of week
8. Measurements were taken after 4 hours from a meal
and were performed according to the World Health
Organization’s data gathering protocol [9]. Calculations
were done according to established epidemiological
equations [10].

Weight was recorded with no shoes and wearing
just shorts using an electronic body scale (ANYSCALES®
TCS-200-RT, Australia) to the nearest 100g. The scale also
contained a height rod that was used to measure the
standing height (inthe anatomical position) to the nearest
centimeter. Waist & hip measurements were taken with
the subject standing in the anatomical position wearing
shorts only. Waist circumference was measured at the
midpoint between the lower margin of the last palpable
rib and the top of the iliac crest, using a stretch-resistant
flexible tape measure. Hip circumference was measured
around the widest portion of the buttocks, with the
tape parallel to the floor [11]. Each measurement was
repeated twice; if the measurements were within 1 cm of
one another, the average was calculated. If the difference
between the two measurements exceeded 1 cm, the two
measurements were repeated. The sagittal abdominal
diameter (SAD) was taken with the subject in the supine
position with bent knees using a sagittometer [9], a
sliding beam caliper with a ruler (SkynDex®, USA, d: 0.1
cm). The measurement was taken at the level of the waist
circumference with the lower arm of the caliper touching

the subject’s back and the upper arm just touching the
abdomen at the end of relaxed expiration, and the shaft
of the caliper in the vertical position. A normal value of
SAD is <25 cm [12].

Body mass index (BMI) was calculated by dividing
the weight in Kg by the squared value of the height in
meters (Kg/m2). A value of 18.5-24.9 is normal while a
value of 25-29.9 is considered overweight [13]. The waist/
hip ratio was calculated by dividing the WC by the HC in
centimeters. A value greater than 0.9 is considered high
[14].

The body adiposity index (BAI) was calculated
mathematically according to the formula:

BAl= Hip circumference (m)/ [Height(m) x \/(Height
(m))]-18 [15].

A desirable BAI value is 8%-21% [16].

Statistical analysis

Data were analyzed by means of SPSS software
version 18.0. Variables and scores were normally
distributed and presented as frequency percentage for
categorical variables and mean + standard deviation (SD)
for numerical variables. Independent student t-test was
used to compare groups’means. Chi square test was used
to compare differences in categorical variables between
the two groups.

RESULTS

None of the subjects supplemented with CLA
complained of any side effects during the period of
the study. Table 1 shows the frequency distribution of
abnormal anthropometric measures of overweight in
CLA-treated and control subjects at the beginning and
at the end of the study. At the end of the study, there
was a dramatic decrease in BMI & SAD in both groups but
the decrease was greater in CLA group. The WHR & BAl
decreased significantly in the CLA group but not in the
control group.

Table 2 showsthe changesovertimeinanthropometric
measures of obesity in CLA-treated and control subjects.
BMI & SAD decreased steadily in both groups but the
total percent changes was significantly greater in the
CLA group (Fig.1). The CLA group started with higher
WHR values but dropped to similar levels to the control
group by the end of the study indicating a faster rate of
decrease. The change in BAIl was significantly greater in
the CLA group at both 4 and 8 weeks periods.

Figure 1 shows the percent change in anthropometric
parameters of obesity over 4 and 8 weeks duration of the
study. For all parameters and over both durations, the
percent change in the CLA- treated group was statistically
greater than in the control group. The only exception was
the percent change in the SAD after the second 4 weeks
where both groups seemed to change at a similar rate.

The amount of change in BMI & BAl in both groups was
not significantly different between the first and second
4 weeks of the study. The WHR dropped at significantly
greater levels during the second 4 weeks of the study
in both groups. The decrease in SAD was significantly
greater in the CLA-treated group during the first 4
weeks of the study. On the contrary, the SAD dropped
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Table 1. Initial and final frequency distribution of abnormal anthropometric measures of obesity in CLA-treated and control subjects

Group
Variable CLA (frequency %) Control (frequency %)
Initial Final Initial Final
Overweight BMI 100% 22.5%** 100% 35%**
High WHR 97.5% 37.5%** 95% 90%
High SAD 75% 5%** 65% 5%**
High BAI 90% 22.5%** 95% 85%

BMI: Body Mass Index, WHR: Waist/Hip Ratio, SAD: Sagittal Abdominal Diameter, BAI: Body Adiposity Index, **: High statistical significance with

P-value<0.01

Table 2. Changes over time in anthropometric measures of obesity in CLA-treated and control subject. (Figures represent Mean+SD)

. CLA Control
Variable Initial At 4 weeks At 8 weeks Initial At 4 weeks At 8 weeks
BMI 27.46+1.08 26.04+1.13 24.45+1.01 26.97+0.76 25.91+0.80 24.94+0.84
WHR 0.969+0.08* 0.958+0.07 0.927+0.08 0.941+0.002 0.938+0.002 0.927+0.002
SAD 27.32+3.47 23.28+2.29 20.69+4.88 26.32+3.17 24.31+4.11 21.66+9.43
BAI 24.48+2.27 21.83+2.8** 20.21+3.09%* 24.85+2.14 23.54+2.01 22.64+4.32

BMI: Body Mass Index, WHR: Waist/Hip Ratio, SAD: Sagittal Abdominal Diameter, BAl: Body Adiposity Index, *: statistical significance with P-value<0.05, **:

High statistical significance with P-value<0.01

at significantly greater levels in the control group during
the second 4 weeks.

DISCUSSION

The current study was designed according to the
standard rule for losing weight, which is to create an
energy deficient state by reducing energy intake and
increasing energy expenditure [17]. The reduction in
anthropometric parameters of obesity was significantly
greater in subjects supplemented with CLA indicating
a beneficial role of the drug in weight reduction. Other
human studies are in agreement in that taking CLA
supplements [18] or food products rich with CLA (e.g.
dairy products) [19] is beneficial in weight reduction in
the presence of caloric restriction. The exact mechanism
by which CLA works is still controversial among different

First 4 weeks % change

studies. Some studies proposed that CLA reduces food
intake & fat deposition with or without increasing energy
expenditure [3]. Other researchers claimed evidence of
CLA reducing preadipocyte maturation and increasing
mature adipocyte apoptosis [20]. This latter explanation is
more applicable in the current study because of the pre-
calculated caloric restriction and control of dietary intake.

The change in anthropometric measures of obesity in
the CLA- treated subjects of this study was significantly
greater than the control group except for the body mass
index, which changed at similar levels in both groups.
One of the major limitations of BMI is its inability to
differentiate between lean body mass and body fat
depots [21]. Age, sex, ethnicity and muscularity are other
affective factors [22].

In the current study, the SAD, WHR and BAI did not
decrease significantly in the control group, but the BMI

Second 4 weeks % change
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Figure 1. Percent change in anthropometric measures of obesity in CLA-treated & control subjects after 4 & 8 weeks duration.
Data represe=Mean, Error bars=SD. BMI: Body Mass Index, WHR: Waist/Hip Ratio, SAD: Sagittal Abdominal Diameter, BAl: Body Adiposity Index, *: statistical

significance with P-value<0.05
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did. Moreover, the reduction in BMI during the second
4 weeks of the study seemed to slightly slow down in
both groups, possibly due to a build up of muscle mass
secondary to the moderate HIIT exercise. It becomes
apparent that body fat distribution is a more important
determinant factor of obesity-related metabolic
abnormalities than the degree of excess weight as
measured by BMI.

The supine SAD is a measure of visceral abdominal
tissue (VAT) based on the fact that subcutaneous tissue
is displaced from the measuring caliper by the effect of
gravity [23]. On the other hand, erect WHR takes into
account the waist circumference that is affected by both
VAT and SAT [24]. Previous weight loss studies proved
that there is preferential loss of VAT to SAT with moderate
dietary restriction [25].

In the current study, reduction of SAD preceded
reduction in WHR. The reduction in VAT as indicated
by the reduction in SAD occurred more quickly and
at higher levels in CLA treated subjects during the
first 4 weeks of the study but in the control group,
it gradually increased towards the second 2 weeks
of the study. This indicates an accelerative effect
of CLA in reduction of VAT. This acceleration may be
related to the fact that VAT is more metabolically
active than SAT possibly due to more cellularity,
greater vascularization, more innervation and greater
susceptibility to certain hormones like glucocorticoids
(which are in turn stimulated by dieting and exercise)
[26]. The SAD continued to decrease significantly in
the control group during the second 4 weeks possibly

because the fat loss was still preferentially directed
towards the VAT. This is supported by the reduction
in WHR, which in both groups occurred modestly
during the first 4 weeks of the study but accelerated
over the second 4 weeks, but to greater extent in the
CLA-treated subjects. Here, the effect of CLA on WHR
and SAT loss may be related to exercise. HIIT exercise
can significantly reduce VAT in overweight adults even
without dieting [27] but takes longer time/harder work
to affect abdominal SAT since SAT shows adaptive
responses to exercise training [28]. CLA may alter such
adaptive responses after exhaustion of preferential
loss of VAT. Possible mechanisms include increased
exercise and postexercise fat oxidation and enhanced
catecholamine-induced lipolysis [29].

CONCLUSION

While dietary restriction and increased physical
activity provide satisfactory resultsin reducing body mass
and correcting anthropometric measures of obesity in
overweight males, CLA supplementation can accelerate
such results. Whether such effect is similar at higher
levels of obesity and whether or not it is maintained over
time requires further investigation.
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